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As it was pointed out. In tlis Presidential Address at this sesicLs,

in the last S-7 years t.ie si-atiristl.al commmity has witnessed a number q

of successful attempts to orxalze and classi.f the vast nmcount of

statistical .iter•'t•e whieh hiea increased at an ever acoelerati•g rate

i"i the last tvnty yeaft. - -

The pioneering works of Dr. Frazk Haight, Professor Maurice Kendall,

Dr. Willlia Buckland, Professors Pat.l, Lancaster, 4fold, Walsh, Okin,.!4-

Sang* and several others should be pi'tioularly noted In the comection.

If I have missed certain notewow.,hy names from this list and I

probably have, It Is of course not intentially but due ti :.,orance or

absent-mindedmnss.

It setms, however, to the au.thors cf the present paper that we should

move one step further and that a nomputerized Information retrieval syltm

for statistical techniques and bodology is bcth feasible and desireable

at the peesent atage of developmnt.

In adeit on to the printed version of our paper appearing an pages

303-306 of the Con u P Vaolme 1 wbich I will assume tbat the

audience ts fmiiar with, I would like to report on an exparimet utilLaug

aouptvter ttchniquee of what hopefully will becoam at least the first staep

of an Information Retrieval Btew for statistical distributions th

anolication. First, I vould like to give the background for this work*

Since 1963 Dr. N. L. Johnson snd I have been engaged in oaupiling

A Compendiua of Statistical Distributions, a three volue project, two of

which m at the present time in the final stages of pvvofhadiLf and the

first volume is due to appear this math.



During the couse of preparation of the Compendium, we have collected

over 2000 reprints and nerox copies ox various papers fr ovme' 200 pil* 1 -

oations, sowe from obscure publications dealing with the subject. Most of

these reprints am accompanied by abstracts taken from Mathematical Reviews

and/or Re•ezativayi Zhurnal, Zentralblat fur NatA.tik, Statistical Abstracts

and others. On the basis of preliminary and partial. inestigations, It In

estimated that 'the major papers on Statistical Distributions are scattered

Sm over 335 journals. I have with me a list of these journals. It should

be noted, however, that as it Is seen from Table B on page 305, the 12 basic

jPJournals contain over 60% of paper and the zrnaizjg 240 less than 40%.

It become evident in the course of our research that this type of

endeavor requires permanent up-dating and revision in order to justify the

great effort involved and to asgue tbh uasetalneas of this work for numerous

users. We were therefoe contemplating the establi•hment of a permanent

center to increase the operational value of the coLlectian, As the firet

wtage towards this aim w4 decided to oode the Infoaatin from each of The

available papers according to a classification to be described in a momeut.

This first stage took about six months, and vw performed by qualifled

graduate students with our assistanoe.

In comection with the process of coding we have the following gemeral

cmeeots. To determine the wootent of an article it was necessary to read

mny of them omupletely. This was espwiAlly true when beginning a fbler of

article, on a distribution not $'t coded. In etuespect, the f1i•t fat

distribution took a very long time to code. Vhen mare than five distrOmutios
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were completed (and mor'e than SO0 articles coded) the task of ooding was

mo*s eazily accopl11hed. The averae rate is stimated at 15 min./par

article. It Is readily admitted that someone very experienced in %he field

could have dam' the coding moe quickly. iHcemo'er, this w*%dad be dose at the

- p•nse of any interest in -the m at-icia contaut of the papers anv ouM4

be aduoatioiwlly unwarding. The question also arises an to the advisibflity

(en% the possibility) of coding at a more rapid pace for long periods of

time %7 or 8 hours a day). It is beliewed that this attitude of co4ing

at a mo.'-e relaxed pace is in k6_.piDR with the motivatioa for this cimputcwized

file. Nsely, umeone makes an •-cz'ate list of the content of a lare number

of artioil• so toat my cam have aoees to this Ifo'matic without an

moornous investmint of "Ime cc the part of me"y.

The informaiaion taken froe 2000 papers is now being processed to coded
fora on IN cards, md we anre edy In principle to proceed vith the apeatioeal

activities, and to supply interested institutions and IndividuaMl with Infor

mation on & distribution an/or specific characterstio of the distributics

such as mhnematical proper ies, est•latinc procedure, *to., details of which

Will now 1e given.

Nfoorte discussinu the detils, however, I would like to point out that

at the collection gro•s, the muaual classifi•r•tlm of cards to supply the

rquestoed InformatJon is planned to be replaced by a omputer propm to be

writtem by Dr. 3. Kocb of the Dlostatisti. Dlepartuent of U.N.C.
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The c•mputerized filing scheme wini be construnted according to

pwinaiples studied In the diesertation of G. Koch entitled The Design of

"C".binatzial Wnforzmation Retrieval Sj m' •fr riles with Hutýpe-valued

Attributes, Univeristy of North Carolina, Pizoo Series No. 552. The chief

advantege of such a system Is that the retrieval time for various informe'aon

requests wLL be almoet Independent up to a certain upper bound of the uite

of the fiMe (i.e., the number of references to be included in the bibliogahy)

which makes the updatig rath• r a painlois and rcutirAe task. This aspect of

the research is considered to be both of an arlied and basic nature. The

basic aspect is related to the choice of the algebraic scheme from which the

system is to be derived and then to the discovery of the most efficient way

of implmentnM it S in the computer. The applied aspect is that the resulting

emtrizosed system will be applied to a large and ccmplm biblicargzphy-

n=ely that of statistical dLstrbvt•tos.

However, even after the first. stage we are already in possession of a

ratb un imque and efficient •lassificArtion procedure.
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I will nom give the details of our classification system:

The 80 eoltmw of an 1BY cerd sre stbdivid-d In the fcflolirg mauer:

f Columns 1-3 Journal identification number

Columabs 7-10 First page of paper

Colusma 11-60 - -a~a~ig~nt to &istributiis- -(es next page}
a%* coded as follows:

0 if distri•,"tiio is ot discussed
I if distribution it •n•sticed
2 if distribution is primary subject

"Columns 61-78 assigned to -opics (see next page) are oodod
as follovas:

0 if topic ie not discussed
I If topic is mentiomd
2 if topic is primary subject

Coluw 79 assign.d to number of pages is oded as follow,:

0 if 1-4 pqes
1 if ,5- pages
2 if 9-12 pages
3 if 13-16 pages
4 if 17-20 pages
5 if 21-24 pages
6 if 2S-35 pags
7 if 36-50 pages
8 if movs than 50 pages
9 if unknown

Colum 8g assigned to The language of the paper is coded
as follows:

I if Laglish
2 if RussLQ
3 if F'wneh
I if 00e2"n
5 if Spanish
6 if Italian



4 • The list of Uistributici, families corresponding to enlams 11-60:

11. Compenia anS tibliographical Sourceo
12. General 3"ystem of Discrete Distributaons

--- 13. BLSlnmal

Aý- 1i. Poisson
15. Geoetric
16. Negative Binomial - (c•omqund PoLss-= - Pascal)
17. Hypergeometric

1.Logaritbi~uc garies
19. Co•powmd ad Gmneralizel Liweýa et DistrilutIons
20. Contagious Dist-ibut ions
21. Miscellaneous Disecrete
22. Multivariate Discrete Distriburtions
23. General Systems of Continuous Distributions
24. Hoiaal (Gaussian)
25. Lognormal
26. Inverse Gaussian
27. Cauchy
28. X2
29. Gamna
30. Exponential and Exponential type
31. Parmeto
32. Weibull
33. Extrqme Value - Otwabel - Frechet's distributions
34. Logistic
35. Laplace - (double exponential)

: 36. Beta
37. Rectangular (uiform) and related distributions
38. F (and )
39. t
40. Uocenawra X2

41. Quadratic Ftrms in Normal Variables
42. NoMcentral F
43. Nocentwra• t
44. Generalized X2  t and F (under non-standard normal assumptions)
45. Distributions of Correlation Coefficients
46. Miscellaneous Continuous Distributions
47. General Hultiwvriate Distributiona oem Surfaces (Bivaziate)
48. General Multivariate Distributions and Surfaces (Multivariate)
49. Nultivaeriate normal (Bivariate)
so. Hultiyariatt nOITal (Triwariate)

Multivariate normal (Hultivariate)mlt iveriate t-
53. Rultivariate extwr~m-value
54. Multivariate exponential and Veibu,,
55. Multivariate Gina
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57. Nov-central WVsbart and distribution of latent roots and veotore
58. Multivariate Beta and F
59. Non-central Multivariata Beta
60. Miscsllaneous Multivariate Distrilbutions

The list of topics cor2re upding to colums 61-78:

61. Origin and h.latorical remar.s
&2.Deflmition,- -Distribution -function, -Characterizations

63. Mo.zuts, ,,.!,r.t 'o•nd other chaacteristics (exc..u_ 4 ng order statistics)

64. Gwkesis in muode2"
6.9. Tables
66. Nomographs and Probability papers
67. Approximations to the distribution
58. Luimiting for"n
69. Transformation and relations to other distributions
70. Ordr Statis•t.iCs
71. Matbhmaeticl proprties
72. Point estimation
73. Sequent4'l "t.imation
7'. Iterval estimation
75. Test on pae'terS
76. Goodness of fit
76. Applicatios in statistical methodology
79. App^lcation in sciences

,iI
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This eyste*i is geared to reply to queries of the type: 1"list all

the papers deaILig vith estimation methods of the shape paraeter of the

f.ibai distribution." We would be able to aupply up-to-date information

on-iUIa-z-ql-est-without much wvaicy- -On of

in ow cJlassificatiou Wythe, however, is that for Ito most efficient

fw otioning it is desirtable that ahe buopict ard d~stribu~ioua De mutually

mmUcltsive, othervsse m• y ovs'u-supply with extrmeoous Info.0tation.

A minor prob••m which has not been satisfactorally solved yet (besides

the pro•iem of possible missing infor-satinc in the coded fticle.s) is how

to oode the ten digit identification number for non-jourral articles from

A variouas reearbh centers and selections of books.
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I would like to save the rorainirng time allocated by the Chat.'Zan

for questions and especially for a discussion pe•rod. In patioular I

am very interested In your visiov about the practic.itLy and Usefulness

of the proposed sy-tam in your statistr.cal activities.

From private conversations with a R nuber of distinguished delegates _ _

active in bib3!og.z'aphical statistical research as wall as people who

sponsor this work, I have discovered substantia. interest in it, and while

some of then exprissed doubts whether the time is ripe for this rather

sophisticated procodure of storinLg and utilizing information on statistical

distributions and s%"ested that ian their opinion the convertional method

of books devoted to particular distributions or to particular topics of

distribution theory is just as efficient and usable for the ties being.

"Many others, however, were in full agrment that the delay from year to

yew increases the danger that in the not too distant future, when th'.

information explosion reaches a certain saturation point, the inev.table

tusk of the Initi~lorganization and subsequent continuity of opwrational

efficiency and smoothness of such a computerized system will be signLfi-

cetly more difficult and complex.

I
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